Postpartum hemorrhage (PPH) is an obstetric emergency with different causes. Management is directed towards the cause and can be medical or surgical. This is a case series report of four patients who presented to University College Hospital; Ibadan, Nigeria with PPH following emergency caesarean section (EMCS) with three performed for prolonged obstructed labour. All the cases had severe PPH, hemodynamic instability and presented 14 to 84 days post caesarean section. Surgical exploration revealed extension of caesarean incision into the uterine vessel with slipped ligature in two of them and bleeding vessel without ligature in the other two. Two had haemostasis secured with uterine artery ligation, one had repair of uterine incision extension while the 4th had hysterectomy. The length of hospital stay was 5 to 13 days. All recovered fully post-operatively and were discharge home in good clinical condition.
INTRODUCTION
Postpartum hemorrhage (PPH) is a leading cause of maternal morbidity and mortality worldwide and commonly defined as blood loss of more than 500 ml following vaginal delivery or more than 1000 ml following cesarean section (CS). 1, 2 In developing countries where anaemia is prevalence, any bleeding that is enough to compromise the woman's haemodynamic stability is more representative. Globally, an estimate of 127,000 women die from obstetric haemorrhage and it contributes 30% to maternal death in Africa making it the highest singular cause of maternal mortality. [2] [3] [4] [5] This burden is the same in Nigeria where PPH contributes about 23.3% of maternal death largely due to poor health seeking behavior, unskilled birth attendants, poor health services and limited access to quality health services. 5 PPH can be anticipated and prevented however, majority are unpredictable. Good practices with high index of suspicion based on the predisposing factors are key to its prevention. Risk factors include operative delivery, chorioamnionitis, precipitate labour, over distended uterus-multiple pregnancy, polyhydraimnois, fibroid, however PPH may occur among patient with no known risk factors. 6 Although the leading cause is uterine atony other causes like retained products of conception, genital tract trauma (vaginal and cervical laceration), uterine rupture, uterine inversion or maternal coagulation disorders should also be considered. 6, 7 Even though, extension of the uterine incision into the angle and uterine vessels is not often considered as a major cause, if it occurs it can lead to excessive bleeding. Once PPH is diagnosed, early diagnosis and management must be instituted to prevent complications, such as hypovolemic shock, renal failure, disseminated intravascular coagulation, hepatic dysfunction and acute respiratory distress syndrome. 7 Management of PPH depends largely on the cause, type of delivery, amount of bleeding, source of bleeding, hemodynamic stability, reproductive desire, skill of the obstetrician and available facilities like radiological intervention. 1 In Nigeria, CS rate has increased due to increase literacy, medico legal intimidation, safer anesthesia and antibiotics and increase in primary CS. 8 Moreover, CS significantly increases the risk of PPH especially in women with a previous history of CS. Despite this increase there is still paucity of material resources and skilled surgeons that can perform the procedure effectively especially in the face of surgical challenges such as impacted fetal head in prolonged obstructed labour, second stage CS and ruptured uterus with an upsurge of iatrogenic injuries like bladder injury, ureteric injury, intra and post-operative hemorrhage, unplanned hysterectomy. 9 With increased incidence of CS, there will be associated increase complications of the procedure; this is a case series of CS complicated with PPH with diagnostic oversight causes.
CASE REPORT

Case 1
Mrs. AC, 36-year-old P1 +1 (1 alive) who presented with recurrent bleeding per vagina (PV) of two weeks following EMCS done for prolonged obstructed labour in a private hospital. She had two episodes of severe bleeding PV each episode estimated to be > 1.5 liters on the 4 th and 10 th day post-op. She had been transfused with four units of blood. She was pale, in shock with pulse of 132 per minute, blood pressure was unrecordable, abdomen was mildly distended, pfannestiel scar with generalize tenderness. On vaginal examination, the cervix was smooth, about 2cm dilated, active bleeding from the uterine cavity. Packed cell volume (PCV) was 18%, electrolytes and urea, urinalysis, clotting profile were normal, full blood count was not suggestive of infection, ultrasound showed an empty uterine cavity with significant haemoperitoneum. An assessment of secondary PPH secondary to scar uterine dehiscence. She was resuscitated and had non-pneumatic antishock garment (NASG) applied. She had exploratory laparotomy with intra-operative finding of dehiscence of the right lateral extension of transverse uterine incision into the right uterine artery and loosed ligature on the bleeding right uterine artery. The right uterine artery was ligated, haemostasis secured and dehiscence area repaired. She recovered well post-operatively and was discharged home on the 13 th post-operative day.
Case 2
Mrs. II, 28 years old P1 +0 (1 alive) who presented with recurrent vaginal bleeding of 4 weeks duration, following CS done on account of prolonged obstructed labour in a private hospital. Bleeding PV started a week postoperatively with associated dizziness and fainting spells. There was history of fever which subsided after about five days. She reported three episodes of torrential bleeding PV with associated clots on the 7 th , 14 th and 20 th day post-op and had oxytocics, antibiotics and four units of blood transfused. Manual vacuum aspiration (MVA) was done following the 2 nd episode of bleeding PV at the referral center.
She presented two hours after the 3 rd episode of bleeding PV. She was pale with a pulse of 110 per minute, blood pressure of 100/60 mmHg, abdomen was full, healing pfannenstiel scar, non tender with uterine size of 14 weeks. Vaginal examination revealed a blood smeared perineum, 100mls of clot evacuated from the vagina, cervix was closed and there was no acute bleeding. An assessment of secondary PPH secondary to likely endometritis to keep in view slipped ligature. She was resuscitated and commenced on oxytocics, tranexamic acid and antibiotics. Electrolytes and urea, urinalysis, clotting profile were normal, PCV -24%, full blood count was not suggestive of infection, ultrasound showed empty uterus and no haemoperitoneum.
On admission, she had two episodes of bleeding PV estimated to be about 500mls and 600mls with a pulse of 120 beats per minute and blood pressure of 80/40mmHg. She was resuscitated, had NASG applied. She had vaginal and cervical exploration with an incision seen on the cervix extending into the uterine cavity. Abdominal intra-op findings of adhesion between the bladder and uterus, extension of cesarean incision anteriorly into the cervix which was bleeding into the vagina. This was repaired per abdomen and vaginally with haemostasis secured. She recovered well and was discharge home on fifth day post op.
Case 3
Mrs. OT, 29-year-old P3 +3 (2 alive) who presented with recurrent vaginal bleeding of 12 weeks duration following CS done on account of severe oligohydraminous and post datism and was transfused with 5 units of blood due to primary PPH in a government hospital (secondary health facility). She has been bleeding PV since delivery with two profuse bleeding episodes on the 2 nd and 8 th weeks post-op. She had oxytocics, antibiotics, manual vacuum aspiration and was transfused with nine units of blood. At presentation, she was pale with a pulse of 124 per minute, blood pressure of 100/60 mmHg, abdomen was full, pfannenstiel scar with uterine size of 14 weeks. Vaginal examination revealed a blood smeared perineum, cervical os was closed with no acute bleeding. An assessment of secondary PPH secondary to slipped ligature to keep in view gestational trophoblastic disorder (GTD). She was resuscitated and commenced on oxytocics, tranexamic acid and antibiotics. PCV -21%, full blood count was not suggestive of infection, Ultrasound revealed essentially normal findings, electrolytes and urea, urinalysis, clotting profile, serum B-HCG were normal.
Intra-operative findings of 4cm left uterine angle dehiscence and active bleeding from left uterine artery. The left uterine artery was ligated, haemostasis secured and dehiscence area was freshened and repaired. She recovered well post operatively and was discharged home on the sixth post-operative day.
Case 4
Mrs. ZF, 38-year-old P2 +2 (2 alive) who presented with recurrent bleeding PV of two weeks duration following EMCS performed on account of obstructed labour. There was PPH intra-operatively for which she had three units of blood transfused. Bleeding started on the third day after delivery and increased in severity each subsequent day with breakthrough heavy bleeding PV of two episodes estimated to be about 500mls and 800mls respectively. Associated history of high-grade fever and offensive lochia. She was pale with a pulse of 108 beats per minute and blood pressure of 100/60 mmHg. The abdomen was full with grade 2 pfanniestiel wound infection and a uterine size of 18 weeks. Vaginal examination revealed a blood smeared perineum, cervical os was closed with no acute bleeding. An assessment of secondary PPH secondary to endometritis. The obstetrics team ruled out retained placental tissue, uterine atony and gestational trophoblastic disease. Ultrasound showed bulky uterus with multiple fibroid and no retained products or haemoperitoneum.
Full blood count showed leukocytosis-21,000/mm 3 , PCV-15%, urinalysis, serum B-HCG, clotting profile, electrolyte and urea were normal, high vaginal and endocervical swabs culture yielded no growth. She had intravenous antibiotics and was transfused with 3 units of blood. She had 2 more episodes of profuse vaginal bleeding on admission estimated to be 1 and 1.2 liters respectively at 9 days interval. An assessment of uterine subinvolution with possible infected fibroid was entertained. At each episode she was resuscitated and had oxytocics, misoprostol, tranexamic acid and transfused with blood. She had NASG applied at the 1 st episode of bleeding because she was in hypovolaemic shock. Active bleeding PV subsides after each acute episodes of profuse bleeding.
She had exploratory laparotomy after the 2 nd episode with intra-op findings of multiple uterine fibroids, intact uterine scar, and exploration of the uterine cavity reveal a large submucous fibroid nodule on the posterior endometrial cavity with active bleeding from the surface. There was difficulty in performing myomectomy and securing haemostasis because the uterine muscles were friable. Subtotal hysterectomy was performed. She recovered well after the surgery and was discharge home on the sixth day post-op.
DISCUSSION
PPH is a significant cause of morbidity in our environment; prompt recognition and effective management reduce the risk of maternal mortality. The cases presented highlight the need to be vigilant to other unusual causes of PPH which can easily be overlooked while considering the major causes grouped as 4Ts -tone, tissue, thrombosis and trauma. The case series fall in the trauma group.
In managing PPH, a step wise approach which focuses on preventing further blood loss, restoring effective blood volume and treating the primary cause of the bleeding is instituted. Medical therapy is first initiated and if it fails, organ-sparing surgical intervention is instituted with hysterectomy as the last option however this depends largely on the surgeon's skills. 10 In this case series, three had organ-sparing surgery with uterine artery ligation and ligation of the bleeding vessel while one had hysterectomy because the uterus was riddled with multiple fibroids with bleeding surfaces and friable uterine muscles. Although, management of PPH and its effects is crucial but more importantly is for clinicians to recognize its risk factors and implement precautions to prevent it in all pregnant women.
In this case series, the causes of PPH are all potentially avoidable causes during cesarean delivery if the surgeon acquires adequate surgical skills or recognizes his/her limitations and call for help early when needed. All the cases presented survived with adequate management however, one woman had a morbidity of hysterectomy. Though, severe PPH is a major cause of maternal mortality in Nigeria. 11 One of the cases was referred from a government secondary health facility while the remaining three were from private hospitals and the CS was done in the hospitals respectively. These cases were delayed for 14 to 84 days before referral. Surprisingly, the third case was no more in the puerperal period. Other identified concerns about this case series include inadequate surgical skills and poor clinical judgment in diagnosing the cause of PPH. These were also the findings and concerns in a study by Salome et al where increase death following CS was reported. 12 Therefore, this calls for strengthening of the maternal healthcare systems with increase clinical vigilance, rapid effective response to PPH along with quick and efficient referral system.
In a study in South Africa some of the identified causes of death following CS were delay in performing second look surgery, failure to detect hypovolemic shock, failure to control bleeding and/or treat shock, unavailability of blood which was not the case in three cases presented and this could have accounted for their survival and prompt recovery. 12 However, there was a delay in a second look surgery in case four due to diagnostic over sight but she recovered well because of the prompt resuscitation at each episode of bleeding and the available experience surgical skills. All the cases above were promptly and adequately resuscitated and their shock treated. Also, NASG which shunt blood away from the lower extremities to vital organs was used and this contributed to the survival of the patients. 13 
